participants/materials, setting, methods: In all, 655 women and men participated. The measurements consisted of two kinds of evaluations: the rating of perceived reality of care and the rating of the subjective importance of various aspects of treatment. The questionnaire consisted of 43 items for women and 42 items for men. An exploratory factor analysis was performed for women for all items of subjective importance. Eigenvalue, explained variance and factor loading are given for each factor. Internal consistency of subscales was assessed by Cronbach's alpha, item discriminant validity and percentage scaling success. For external validity, a correlation with fertility quality of life (FertiQoL) was performed and for reliability, a test -retest analysis was carried out. Sensitivity analyses were performed by known-group analyses. All significance tests were two sided and conducted at the 5% significance level.
Introduction
In assisted reproduction, measures of quality have focused mainly on effectiveness (e.g. pregnancy and live birth rates) (Ferraretti et al., 2012; Sullivan et al., 2013) while less attention has been paid to patients' perception of quality of care. This also holds for the Swedish National Quality IVF register [www.ucr.uu .se/qivf/ (16 November 2013, date last accessed)], which since 2007 has collected cycle-based data from all IVF units in Sweden, public as well as private, with 100% coverage. Approximately 50 variables to do with patient characteristics and treatment effectiveness are recorded. Since the register includes full data on identity, cross linking with other quality-and population-based registries is possible, which is a major advantage. However, no data on the quality of care has so far been reported, although Swedish health authorities have requested this.
The exclusive focus on effectiveness outcomes in assessing the quality of fertility centres has been criticized (Alper et al., 2002; Van den Broeck et al., 2012) . Several studies have addressed the need to incorporate the patients' perspective into the overall care process provided by fertility centres, as well as the need for validated measurement instruments which are applicable to all sorts of infertility clinics (Dancet et al., 2010; Mourad et al., 2010; van Empel et al., 2010a) . It is also obvious from several studies showing high dropout rates (Olivious et al., 2004; Smeenk et al., 2004; Brandes et al., 2009; Gameiro et al., 2012) that infertility treatment is associated with a considerable physical and psychological burden, indicating the great importance of quality of care.
Due to criticism of the sole focus on effectiveness outcomes in infertility treatments, other instruments have been developed within the fertility area (Connolly et al., 1993; Souter et al., 1998; Hammarberg et al., 2001; Malin et al., 2001; Schmidt et al., 2003; van Empel et al., 2010a; Boivin et al., 2011) . However, several of them have important shortcomings. In a systematic review including 51 studies (Dancet et al., 2010) , patients' perspectives on fertility care were examined. Significant methodological problems were observed in many studies. The vast majority of the studies were monocentric and the examination of patient perspectives on received fertility care was not the primary aim of many of the studies. A few studies used already existing general questionnaires, while most studies used a specific questionnaire that was developed for fertility care. However, efforts to validate questionnaires were mentioned only in four papers (Lentner and Glazer, 1991; Hojgaard et al., 2001; Schmidt et al., 2003; Haagen et al., 2008) . Furthermore, most instruments focused exclusively on women. Recently, however, two validated instruments specific to fertility care and including men have been developed: the fertility quality of life (FertiQoL) tool by Boivin et al. (2011) , and the patient-centredness questionnaire-infertility (PCQ-infertility) by van Empel et al. (2010a) . The FertiQoL tool is still directed primarily at women while the PCQ-infertility instrument is tailored to couples rather than women and men separately.
A major criticism of the various scales designed to measure patients' satisfaction with the quality of care is their lack of theoretical foundation and validation (Rubin et al., 1990; Wilde et al., 1993; van Campen et al., 1995; Mark and Wan 2005) , and the same criticism has been directed against specific IVF instruments (Dancet et al., 2010) . Quality indicators used in these scales have generally not been related to empirically based models of patients' conceptions of the area (Rubin et al., 1990) .
Consequently, one cannot be sure that the attributes chosen in these scales are the most important to quality of care (Wilde et al., 1993) .
The model, quality of care from the patient's perspective, was developed using a grounded theory approach generated from in-depth interviews with patients (Wilde et al., 1993) and operationalized into the questionnaire quality from the patient's perspective (QPP), using a conventional factor analytic approach (Wilde et al., 1994) . The QPP questionnaire was further developed by a dimensional analysis of all items using structural equation modelling (Larsson et al., 1998) , and a short version of the QPP has also been developed (Wilde Larsson and Larsson, 2002) . The QPP is based on a theoretical model of quality of care from a patient perspective and all items can be traced back to specific dimensions of this model. The wording of the QPP questionnaire items was inspired by patients' interview responses, the importance of which is emphasized in the literature (Polit and Beck, 2008) .
The greatest advantage with this instrument is that patients evaluate various aspects of care in two ways: how important each aspect is for the patient (subjective importance) and how it was actually experienced (perceived reality). Partly the same concept has recently been used in the PCQ-infertility questionnaire (van Empel et al., 2010a) .
The general instrument, QPP, has been widely used in Sweden, most recently in intrapartal care (Wilde-Larsson et al., 2010; Sandin-Bojö et al., 2011) .
The aim of the present study was to develop a patient questionnaire specific to IVF treatments for both women and men and based on the theoretical foundation of the general instrument, QPP.
Materials and Methods

Procedure and data collection
The study group consisted of women and men (n ¼ 655) undergoing IVF treatment between September 2011 and May 2012 at the Reproductive Medicine Unit at Sahlgrenska University Hospital and at one private IVF clinic, Fertilitetscentrum (Fertility Centre of Scandinavia). Both clinics are located in Gothenburg, Sweden.
The women and men received oral and written information about the study from a midwife at the clinic when planning for oocyte aspiration. They were informed that participation was voluntary and confidential. Those who accepted the invitation to participate provided their e-mail addresses on consent, and the midwife responsible for the study sent the addresses, without names or identification numbers, to a company that administered the questionnaires (ImproveIT). The questionnaire was sent to the patients e-mail addresses directly after embryo transfer and had to be answered within 2 weeks (before the pregnancy test) to avoid the responses being influenced by the pregnancy results.
One reminder was sent by e-mail. An alternative paper questionnaire was available if preferred (which three participants chose).
A subgroup (n ¼ 92) answered the same questionnaire two times at intervals of 10 days before the result of the pregnancy test was known in order to perform a test-retest analysis. Additionally, 76 women also answered the Optional Treatment FertiQoL module (Boivin et al., 2011) .
Ethics approval
Ethical approval was obtained from the Ethics Committee of the University of .
Instrument measuring quality of care in IVF
Participants
Women and men undergoing IVF and ICSI (with their own gametes) who had adequate fluency in the Swedish language were invited to participate. Of the 994 persons invited to participate in the study, 971 agreed.
In total, 655 persons (response rate 67.5%) answered the questionnaire (Fig. 1) . Reasons for not responding are mostly not known, but 20 participants contacted the clinics and reported that they had missed the deadline for answering the questionnaire. Five persons (three women and two men) who had no embryo transfer explained that their non-response was the result of the current experiences, which made it too sensitive for them to handle questions about treatment at that moment.
Questionnaire development
Quality of patient's perspective
The questionnaire QPP is based on a theoretical model of quality of care from a patient perspective, and all items can be traced back to four dimensions of this model. They are: (i) the medical-technical competence of the caregivers, (ii) the physical-technical conditions of the care organization, (iii) the degree of identity orientation in the attitudes and actions of the caregivers and (iv) the socio-cultural atmosphere of the care organization (Wilde et al., 1993) . Quality of care can be understood in the light of two conditions, the resource structure of the care organization and the patients' preferences. The resource structure of the care organization consists of person related, as well as physical and administrative environment qualities. Patients' preferences have both rational and human aspects. A diagram of the model is given in Fig. 2 .
The measurement consists of two kinds of evaluations, the rating of perceived quality of care and the rating of the subjective importance of various aspects of treatment. To measure perceived reality of care each item relates to the statement, 'This is what I experienced. . .' (for instance, 'The doctors were respectful towards me'). In this evaluation, there was a fourpoint response scale: (i) do not agree at all, (ii) partly agree, (iii) mostly agree and (iv) completely agree. Concerning the evaluation of the subjective importance of various aspects of treatment and care, each item relates to the statement, 'This is how important it was to me. . .' (for instance, 'The doctors were respectful towards me'). A four-point scale is used for all items, ranging from (i) of little or no importance, (ii) of some importance, (iii) of high importance to (iv) and of the highest importance. Both kinds of ratings also include a 'not applicable' response alternative. 
Quality of QPP-IVF
The first step in the development of QPP-IVF was a selection of items from the long and short versions of the QPP questionnaire (Wilde et al., 1994; Wilde Larsson and Larsson, 2002) . This selection was done by a group consisting of infertility experts and experts of the QPP instrument (professors, doctors and midwifes) who selected items suitable for infertility patients and still retain the theoretical frame of the original QPP.
The second step was to construct items designed to measure central aspects specific to IVF treatment which were not covered, or were only partly covered, by the original QPP. The newly constructed items were derived from the literature (Baram et al., 1988; Sabourin et al., 1991; Connolly et al., 1993; Schmidt, 1998; Souter et al., 1998; Malin et al., 2001; Schmidt et al., 2003; Gejervall et al., 2007) , as well as from previous patient questionnaires and clinical experiences and covered aspects of care, support, privacy, availability, information and instructions before, during and after IVF treatment.
The items were evaluated by a group of six infertility experts including doctors and midwives with extensive experience of clinical IVF. In total, 49 items were derived from the above sources. These included 13 items taken verbatim from the QPP questionnaire (e.g. 'I received good information regarding the drugs I needed, so that I understood their effects, and how they should be administered' and 'I received this treatment within acceptable waiting time'), 18 items minimally adapted from the QPP questionnaire to an IVF context (e.g. 'My partner was treated well' and 'I received effective pain relief during oocyte aspiration') and 18 newly constructed items (e.g. 'I received good information regarding the time between embryo transfer and pregnancy test' and 'It was easy to get in contact with the clinic').
In addition, three open questions, three background questions, two questions about waiting time for appointments and one question about whether embryo transfer was received or not, were added to the questionnaire. The participants also responded to three general questions concerning physical health, psychological wellbeing and attitudes towards re-visiting the clinic, all of which were questions previously found to be related to perceptions of quality of care (Wilde et al., 1994; Larsson, 1999, 2009 ). The entire questionnaire at this stage consisted of 61 items for women and men.
Eight staff members tested the questions for content comprehensibility, which resulted in minor changes in wording. After this, 13 infertile patients (7 women and 6 men) in treatment at the Reproductive Medicine Unit at Sahlgrenska University Hospital performed a pilot study of the new questionnaire and found that the items functioned on a cognitive level and were comprehensible and relevant.
The fertility quality of life
An additional validated questionnaire was added for a subgroup of women to answer, the FertiQoL tool (Boivin et al., 2011) . The FertiQoL consists of two parts: one part that assesses the core quality of life and one part that assesses treatment-related quality of life. In the present study, the treatment-related part (the Optional Treatment FertiQoL module) was used, consisting of 10 items assessing current thoughts and feelings directly related to fertility treatment (for all items and scoring instructions see www.fertiqol.org.)
Statistical analysis
An exploratory factor analysis (EFA) of all the items of subjective importance within each of the four dimensions of QPP-IVF was performed for women to test the relations among the items and how they cluster together to represent underlying factors. The scales received from this factor analysis were validated both internally and externally, for both men and women and for both subjective importance and perceived reality variables. In order to investigate if the data were suitable for an EFA, the Kaiser-Meyer -Olkin (KMO) measure of sample adequacy was calculated and Bartlett's test of sphericity was performed. The KMO statistic measures the relation between the correlations and the partial correlations. Bartlett's test of sphericity tests if the variables are uncorrelated. In order to perform an EFA, the KMO should be .0.5 and Bartlett's test should be highly significant. The number of factors was chosen based on scree plots. Items with loadings ,0.40 were excluded and an oblique rotation promax was used.
Oblique rotation was chosen because of the expected interrelated aspects of quality of care, and the factor analysis of the perceived ratings of subjective importance was chosen because these scores were regarded as reflecting more general values than the perceived reality scores.
Eigenvalue, explained variance and factor loadings are given for each factor.
Internal validity
The internal consistency of the subscales was accessed by Cronbach's alpha. Cronbach's alphas from 0.70 and higher were regarded as desirable; subscales with alphas lower than 0.60 were considered unacceptable. Correlations between each item and its own subscale corrected for overlap, item convergent validity, was accepted if .0.40. Item discriminant validity was assessed by correlations between the items within the subscale with the other scales. A scaling success was counted if the item was significantly (P , 0.05) higher correlated with its own scale, corrected for overlap, than to all other subscales within the same QPP dimension. The subscales were calculated by means of the included items. Instrument measuring quality of care in IVF All subscales were calculated within each of the four dimensions (Fig. 2 ) except the newly constructed factor, 'Availability', consisting of two items (see descriptions in results).
External validity
Convergent validity was established, comparing calculated Pearson's correlation coefficient (r) between the factors of QPP-IVF and the Optional Treatment FertiQoL module with expected correlations between the QPP-IVF subscales and the FertiQoL (Larsson et al., 1998; Boivin et al., 2011 ). Pitman's non-parametric permutation test (Good, 2000) was used for significance test of correlations.
Reliability
A subgroup of the participants was asked to answer the questionnaire on two occasions. Reliability was assessed by test-retest analysis with the distribution of the change, intra-individual SD (s w ) and intra-class correlation coefficient (ICC) for the subscales, and with weighted kappa and per cent agreement for single-item scales. Wilcoxon signed rank test was used for the analysis of systematic changes between test and retest for subscales, and sign test was used for single item scales. The true value in 95% of the observations will be within 1.96 × s w of the measured value.
Sensitivity analyses were performed by known-group analyses of the items which measured physical and psychological wellbeing. The item 'visiting the clinic for future needs' used the Mann -Whitney U-test for subscales and the Mantel-Haenszel Chi Square Exact test in the case of single-item scales.
All significance tests were two sided and conducted at the 5% significance level.
Mean, standard deviation, median, quartiles, minimum and maximum were used for descriptive statistics of continuous variables.
Results
Patient characteristics are presented in Table I .
Of the patients who agreed to participate, 316 did not respond (response rate 67.5%). Among those who did not respond to the questionnaire, the proportion of men was higher (60.1%) than the proportion of men in the responding group (44.6%) (P , 0.001) while age distribution did not differ. Significantly less men answered the questionnaire among those couples who did not receive embryo transfer compared with couples receiving embryo transfer (46.2% versus 62.4%, P ¼ 0.02). There were no significant differences in the response rate between women who received and those who did not received embryo transfer. Neither were there any differences due to infertility diagnoses, duration of infertility, parity or number of previous cycles (data not shown).
Exploratory factor analyses
KMO measures of sample adequacy were between 0.62 and 0.81 and Bartlett's test of sphericity was significant with P , 0.0001 in the four dimensions, which indicates no objections against explorative factor analysis.
The EFA produced the following results. Two underlying factors (subscales) in the QPP dimension, medical-technical competence, were 'Pain relief and physical care' and 'Waiting time.' One factor in the dimension, Physical-technical conditions, was 'Care room characteristics'. Five factors in the dimension, identity-oriented approach, were 'Information during treatment', 'Information after treatment', 'Participation', 'Responsibility/Continuity', 'The Staff's respect/commitment/empathy'. One factor in the dimension, Socio-cultural atmosphere, was 'Atmosphere and environment' (Table II) . The number of factors chosen for each dimension was based on screen plots.
One single item from the original QPP model measuring general medical care in Dimension 1, Medical-technical conditions, was included as a single item scale. This was because of its overall information 'I received the best possible medical care (examinations and treatments) as far as I can tell'.
One additional factor, Availability, consisting of the two items, 'It was easy to get in contact with the clinic' and 'It was easy to get an Continued Instrument measuring quality of care in IVF appointment at the clinic' was included in the questionnaire despite being outside the four dimensions, because of its content validity and Cronbach's alpha 0.88. The scales built from the items of the factor analysis were calculated using mean score (1-4). When rating perceived reality, a higher score corresponds to higher quality of care and when rating subjective importance, a higher score means higher importance. There is no total score.
Descriptive statistics
Descriptive statistics on the QPP-IVF scales are presented in Table III , as measurements of subjective importance and perceived reality of care of both men and women. The ratings of subjective importance were generally numerically higher than the evaluation of perceived reality except for the factor 'Atmosphere and environment'.
Internal validity
For female participants, the internal consistency of the items within each factor, subjective importance and perceived reality are presented in Table IV . For men, only Cronbach's alpha of subjective importance and perceived reality are presented and show only small differences when compared with the women. All items showed significantly (P , 0.05) higher correlation to the own scale, corrected for overlap, than to all other subscales in the same QPP-dimension (scaling success). Scaling success was obtained in all subscales for both women and men and provided evidence that the subscales were measuring separate, although related, factors of quality of care in infertility treatment.
Of the 49 items derived from the initial content validity process, 30 items for women and 29 items for men remained after the factor analysis and internal validity process. Items were excluded mainly because of too much missing data, an evaluation of little or no importance by the participants or too high correlation with other items. All items in the final questionnaire are presented in the Appendix.
External validity: scale convergent validity
Convergent validity as a part of construct validity was analysed by estimating the correlation between QPP-IVF and FertiQoL using the Pearson's correlation coefficient (Table V) . Only women (n ¼ 76) answered the FertiQoL treatment module because the questionnaire is mainly directed at women.
The FertiQoL treatment module consists of two subscales, indexing treatment environment and treatment tolerability. As hypothesized, the QPP-IVF subscales correlated more strongly with the subscale environment than the complete treatment module because of the personal, emotional approach of FertiQoL treatment tolerability subscale and the concrete experience of the approach of the QPP-IVF design.
As expected, we found quite strong correlations between FertiQoL treatment and the QPP-IVF factors 'Medical care', 'Information during treatment', 'Staff's respect/commitment/empathy' and the factor, 'Atmosphere and environment'. We had also expected a rather strong correlation between FertiQol treatment and the factor, 'Information after treatment', but instead the correlation was weak (0.33). The correlations between FertiQoL and the other factors were as estimated.
Reliability
The results from the test -retest reliability analysis for perceived quality are given as the distribution of the change, intra-individual SD (s w ) and ICC for the subscales in Table VI . ICC was satisfactory, with all factors .0.60 for women. The subscale, 'Information during treatment' decreased significantly (P ¼ 0.04) between test and retest, mean change ¼ 20.12 (SD 0.41) and the subscale 'Responsibility/Continuity' increased significantly (P ¼ 0.04), mean change ¼ 0.15 (SD 0.51). The newly created additional factor, 'Availability', is also presented in the table. For men, the result of the test-retest was acceptable with ICC .0.60 for all factors except the factor, 'Responsibility/continuity' (Table VI) . For the single item, 'Medical care' the weighted kappa was 0.64 for women with 78.9% agreement and no systematic changes were found (P ¼ 1.00).
Sensitivity analyses
Known-group comparisons were performed by dichotomizing the following additional three questions and comparing the sub-scales between the two groups: 'Would you want to visit this clinic again (for future care needs)?', 'How would you rate your physical health now?' and 'How would you rate your psychological wellbeing now?' Low scores on these three questions were associated with lower scores on the majority of all subscales of QPP-IVF for both women and men (Table VII) .
For the 11 men rating psychological wellbeing as bad, significantly lower scores were found on all subscales except, 'Care room characteristics', 'Information after treatment' and 'Responsibility/Continuity'. Concerning physical health, only two men reported low ratings.
In total, the final questionnaire (presented as Supplementary data Data) consisted of 43 items for women and 42 items for men.
Discussion
We have developed a patient questionnaire specific to IVF treatments, for both women and men, based on the theoretical foundation of the validated general QPP instrument. The process resulted in a validated questionnaire consisting of items to be assessed in two ways: (i) ratings of perceived reality and (ii) the subjective importance ascribed to the content of the given item. The items reflect all four quality dimensions which the QPP is based on and some additional variables. The EFA showed 10 underlying factors with scaling success in all subscales and Cronbach's alpha .0.70 for women in all subscales measuring subjective importance. Acceptable Cronbach's alphas, .0.60 for all other subscales, were found except for subjective importance for men in the factor 'Participation' (Cronbach's alpha 0.49). However, the Cronbach's Correlations between the items within the scale with the other scale (range of correlations).
c A scaling success is counted if the item to the own scale was significantly (P , 0.05) higher than the correlations with other scales.
alpha for perceived reality for men in the same factor was 0.69, so combined with the important content of the factor, it was accepted. Two items, 'I had examinations and interviews with doctors in private without disturbance' and, 'I had examinations and interviews with midwives in private without disturbance', both had factor loadings of 0.93 and Pearson's correlation coefficients of 0.90 between items and subscale, indicating that they measured the same option. In the final version they were therefore merged into one question, 'I had examinations and interviews in private without disturbance'. Items were excluded mainly because of missing data, evaluated as being of little or no importance by the participants or being too correlated to other items.
Three of the items, which were excluded from the statistical analyses because of psychometric difficulties (the majority answering the 'not applicable' response alternative), will still be present in the questionnaire because of their important content (Souter et al., 1998; Hammarberg et al., 2001; Schmidt et al., 2003; Mourad et al., 2010) ; 'I had easy access to a psychologist if I needed it', 'I received good information about the reason why I did not get embryo transfer' and 'I had good access to support after receiving this information'.
The external validity of the instrument was evaluated by comparing calculated Pearson's correlation coefficient between the subscales of QPP-IVF and the Optional Treatment FertiQoL module with the expected correlations. The Optional Treatment FertiQoL module consists of 10 items divided into two subscales: the Environment scale, where items reflect effects related to the treatment environment (e.g. Reliability was examined by test-retest analysis of perceived reality, confirming a stable instrument with ICCs from 0.74 to 0.89 for women. The Correlation coefficients were somewhat lower for men, but still acceptable. We considered the results of the test-retest satisfactory concerning reliability, particularly since the actual time period for responding was located between embryo transfer and the result of the pregnancy test. This time period is known to be very stressful for the couple (Hammarberg et al., 2001) . Sensitivity analyses were performed by known-group analyses of the items measuring physical health and psychological wellbeing, and the item 'visiting the clinic for future needs'. Lower scores on these three questions were associated with significantly lower scores in the majority of all subscales of QPP-IVF for both women and men, indicating a sensitive instrument.
Regarding content validity of the study, one way to assess the success of efforts to reflect the patient perspective on important dimensions in fertility care is to compare the new version of the QPP-IVF with the dimensions of care relevant to fertility patients identified by Dancet et al. (2010) . In their review of measurements of patients' perspectives on fertility care, they formulated the following dimensions as to how patient centeredness of fertility care should be addressed. These eight dimensions of patient centeredness according to the Picker institute [Gerteis et al., 1993; www.pickerinstitute.org (16 November 2013 , date last accessed)] are: (i) access to care; (ii) respect for patients' values, preferences and needs; (iii) coordination and integration of care; (iv) information, communication and education; (v) physical comfort; (vi) emotional support and alleviation of fear and anxiety; (vii) partner involvement; (viii) continuity and transition, and in addition two newly developed dimensions for fertility care; (ix) fertility clinic staff and (x) technical skills. In our opinion, the QPP-IVF covers these 10 dimensions.
Some studies using patient questionnaires indicate that infertile couples are generally satisfied with the care received (Sabourin et al., 1991; Souter et al., 1998; Schmidt et al., 2003) . However, satisfaction surveys can fail to discriminate between good and bad clinical practice (Jenkinson et al., 2002 ). An infertile woman may be satisfied with her treatment even when care is not properly delivered. Moreover, only weak evidence supports the view that satisfaction results from the fulfilment of patient expectation and needs (van Empel et al., 2010b).
Measuring patients' concrete experiences of specific aspects of care rather than satisfaction levels therefore provides a more reliable indication of the quality of care delivered, since it provides insight into the processes in need of improvement (Jenkinson et al., 2002; Haagen et al., 2008) . Furthermore, many patient questionnaires observe the association between patients' expectations and perceived reality. The present questionnaire design looks at the relationship between subjective importance and perceived reality, which in our minds is more relevant, and a major strength of this study. Subjective importance reflects how the person wants something to be, whereas expectancy ratings reflect how the person thinks it will be. Because of previous experience, reputation etc., a person may expect the quality of care at a given hospital to be low. He or she then perceives the actual care as poor and finds a good match between expectation and perceived outcome. Subjective importance ratings would probably result in a bigger gap and would, in our opinion, be a better marker when assessing the quality of care at the patient level (Wilde et al., 1994) . The combining of responses on perceived quality and subjective importance ascribed to the various aspects of care offers the provider better guidelines on which quality processes are in need of improvement. This concept has also recently been tested and validated in the Netherlands in the patient-centeredness questionnaire on infertility (PCQ-infertility) developed by Van Empel et al. (2010a) . The PCQ-infertility measures patients' specific experiences rather than global satisfaction, with one 'experience item' and one 'importance item' for each care aspect. The questionnaire was tailored to couples instead of women and men separately. In contrast, the QPP-IVF instrument is constructed and developed to measure individual experiences of quality of care for women and men.
It is regarded a strength of the QPP-IVF instrument that the questionnaire addresses women and men equally, as individuals with their own experience of fertility care. Men are often the forgotten partners in IVF treatments and the vast majority of studies in the area of infertility focus only on women. There is a need to include men in future research (Dancet et al., 2010; Mourad et al., 2010; Verhaak et al., 2010; Aarts et al., 2012) and a need for further investigations into the specific perspective of male patients' perceptions of fertility care (van Empel et al., 2010b; . To our knowledge, QPP-IVF is the first IVF-specific validated questionnaire measuring men's experiences of care in IVF treatments as individuals, and not only as partners or part of a couple.
In the last two decades there has been an increasing conviction that patients' options have to be included in the evaluation of health care to achieve a more thorough and patient-centred reflection of quality of care (Jenkinson et al., 2002) and that patient centeredness is ideally monitored by surveys measuring patients' specific experiences rather than by surveys measuring global satisfaction (Cleary, 1999; Larsson, 1999, 2002; van Empel et al., 2010b) . Souter et al. (1998) concluded that women who responded to questionnaires were, in general, satisfied with their care and it was only when asking more specific questions that inadequacies in the service were identified. The present study does not claim to be a quality-of-life instrument. Infertility and its treatments are well documented as having a significant impact on a person's quality of life (Baram et al., 1988; Mö ller and Fällström, 1991; Domar et al., 1993; Mahlstedt, 1994; Lalos, 1999) . This instrument does not capture the well-documented, complex, overall life situation experienced by fertility patients as a quality-of-life instrument would do (Boivin et al., 2011) , or identify persons at risk of emotional distress after IVF treatments as a screening instrument would do (Verhaak et al., 2010) . We consider, however, that measuring patients' experiences of specific aspects of care provides good guidance to stimulate quality improvements (Jenkinson et al., 2002; Sofaer and Firminger 2005; Haagen et al., 2008) and is suitable for performing comparisons of clinics at a national level.
Some limitations need to be discussed. First, the study population only included heterosexual couples undergoing IVF or ICSI. Fertility treatments offer a number of alternatives, like hormonal treatments, insemination, surgery and gamete donation and treatments for heterosexual as well as lesbian couples and probably in the future in Sweden, also single women. For practical reasons, we only included heterosexual couples undergoing IVF and ICSI treatments in this study because of the analytical problems with too many subgroups in the validating process. The concept of a web-based instrument, like QPP-IVF, makes the instrument easy to alter for all groups in fertility treatments and further development of the instrument should emphasize this aspect.
Another limitation of the present study is that only participants with adequate fluency in the Swedish language participated in the study. Further development of the instrument should address its availability to other languages as well.
A suggestion for further validation of the instrument would be to conduct a confirmatory factor analysis on new data.
The response rate to the questionnaire of 67.5%, although considered acceptable in questionnaire studies, might introduce a certain risk of selection bias. The response rate for women was 74.2% compared with 60.6% for men. The reasons why men responded to a lesser degree than women ought to be further investigated.
Since the present instrument includes evaluation of both subjective importance of particular aspects of treatment and perceived reality of care, it will be of high value for the individual IVF clinics for introducing changes in IVF care. Future changes in clinical practice will focus on aspects receiving low scores for perceived reality but high scores for subjective importance. The QPP-IVF questionnaire will be used for IVF patients at all IVF clinics in Sweden and the results will be presented in the Swedish National Quality IVF register.
This instrument was developed and validated in Sweden. There is a need for a questionnaire applicable internationally in a similar way as the FertiQoL questionnaire (Boivin et al., 2011) for quality of life. Future studies may establish the QPP-IVF as a valuable instrument for quality of care used outside Sweden.
In conclusion, a validated instrument for measuring the quality of care, for use with both women and men, has been developed for patients undergoing assisted reproduction. The QPP-IVF is theory based and has its roots in patient perspective. The instrument has been psychometrically tested and validated. The instrument makes it possible to monitor the quality of care on a regular basis similar to live birth rates and other effectiveness data. It gives the providers specific information on which aspects of care need to be improved and which aspects are satisfactory as they are.
Supplementary data
Supplementary data are available at http://humrep.oxfordjournals.org/.
